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Computer Science: A Mathematical Introduction. By Art Lew. Prentice-Hall Inter- 
national, London, 1984, Price: X16.95. 
The title of this book, Computer Science: A Mathematical Introduction, is rather 
misleading, for as the preface declares, the book is actually about mathematics 
rather than computer science per se. Certainly the mathematics is ‘applied’ in that 
the topics are chosen to relate to computer science; indeed the book is actually 
structured so that, after an introductory chapter covering numbers, functions and 
algorithms, logic and proofs, the chapters are presented in pairs, the first covering 
a mathematical area and the second illustrating its application to some aspects of 
computer science. 
Any branch of applied mathematics provides an abstract model of some area of 
science, and thereby assists in giving an explanation of its phenomena. A source of 
confusion in computer science is that computations can themselves be modelled in 
mathematical terms and can, at the same time, be used to model phenomena or 
processes in other realms of application. Thus mathematics can be applied to 
computer science in at least two different ways. Firstly, it can be used as a model 
and explanation of computation and its properties. For example logic and set theory 
can model the behaviour of computations, while algorithmic complexity theory can 
model their performance, etc. Secondly, there are methods of modelling problems 
using computers in a wide variety of application areas, such as OR and statistics, 
and there are branches of applied mathematics which underpin these techniques of 
solving problems by computer. 
This book is mostly concerned with mathematics applied to computer science in 
the second of these senses. The topics covered include numerical analysis, resource 
scheduling, stochastic processes, and OR. However, the book also contains some 
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material on the mathematical modelling of computations. The end of Chapter 3 
deals with the algebra of strings and the second half of Chapter 5 deals with formal 
languages, automata and parsing. 
Thus, despite its strong structure with chapters being presented in pairs each pair 
giving an account of some mathematics and then applying it, the theme of this book 
is uncertain. It begins to become clear in Chapter 3, only to be less clear again in 
the third part of that chapter when string processing, languages, grammars etc are 
dealt with. This uncertainty of theme is not merely a fastidious criticism of style: 
it results in the book being discouraging to read and study as a coherent whole. On 
the other hand the content is covered competently and thoroughly and therefore 
the work may serve as a useful reference support for particular courses, provided 
that the course tutor supplies the necessary coherence and theme. 
The actual material covered by this book is as follows: Chapter 1 (Basic Concepts): 
Numbers, Functions and Algorithms, Logic and Proofs; Chapter 2 (Algebraic 
Systems): Sets, Relations, Functions, Operations, Algebras; Chapter 3: Numerical 
Algebra, Matrix Algebra, String Processing (Languages, Grammars, Rewriting Sys- 
tems, Markov Algorithms); Chapter 4: Digraphs, Trees; Chapter 5: Digraph and 
Tree Algorithms, Application to Programming and Languages, Automata; Chapter 
6: Probability, Statistics, Markov Chains, Queueing Systems; Chapter 7: Information 
Processing (Codes, Data Compression, Error Detection and Correction etc.), Sorting 
and Searching, Data Models; Chapter 8: Optimization and Dynamic Programming; 
Chapter 9: Binary Trees, Optimal Routing, Scheduling, Network Flow, Process 
Scheduling, Memory Management, Resource Allocation. 
Copious exercises and programming assignments are provided, but no answers. 
Extensive references are given, somewhat inconveniently organised chapter by 
chapter. A surprising and curious “Postscript” occurs at the end of the book, which 
is actually a short glossary of seventeen terms. Its stated purpose it to “regain some 
perspective” over the “relationships between software systems and mathematics”; 
it is, in this reviewer’s opinion, unlikely to do this. 
The book is well printed and presented on 421 pages of good quality paper. This 
reviewer found its style rather turgid and lacking in vitality, but this may be a 
personal reaction. Prospective buyers who want a book on this kind of mathematics 
underpinning computer science might compare it with McKeown and Rayward 
Smith’s Mathematics for Computing (Macmillan). Those who actually wanted a 
book on computer science with a thorough mathematical treatment (which is what 
the title of Art Lew’s book suggests it is) should consider Krishnamurthy: Introduction 
to Computer Sciences (Macmillan) or Beckman: Mathematical Foundation of Pro- 
gramming (Addison-Wesley). 
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